Abstract. This paper is dealing with single phase PWM rectifier parameter optimization. A control loop has been designed to attain a suitable output DC voltage with minimum ripple, input current with minimum harmonic and maximum input power factor. In this paper these parameters have been optimized by using Genetic algorithm. To verify the effectiveness of proposed optimization, different simulations have been done. By using MATLAB simulink the simulation results prove that the proposed system working good.
Introduction
Fixed DC voltage is one of the basic requirements of electronics' circuit in modern systems. Because of this, the conventional single-phase diode or thyristor rectifiers are used widely in many industrial applications where is required a high-power DC supply or an intermediate DC link of AC/AC converters. Generally, these type of AC/DC converters add a capacitor to the DC side for smoothing the DC bus voltage. The benefits of these circuits are low cost, simple structure, high safety and no need of control. The weakness of these circuits are low power factor, high harmonics in the input current, system size will increase and converters have a short lifetime in which this introduces several problems such as voltage distortion, heating of core of transformers, increased loss in distribution conductors and transformers, reduction of available power and lower rectifier efficiency due to large rms values of the input current, etc . Decreasing the Total Harmonic Distortion (THD) of the input current, unity power factor and fixed DC output voltage with minimum ripple are the important parameters in single phase rectifier [1] - [7] . Hence, in these systems, rectifiers are considered as an important element. PWM rectifier is the most common rectifier in which capable to transfer power flow bi-directional. In order to make suitable output, different kinds of controls such as sin pulse width modulation (SPWM), Hysteresis and PWM have been used [1] - [7] . In these articles problems are that authors didn't consider all parameters together or considered but they didn't find best result in these articles. In this paper a method based on the GA is proposed in order to optimize output DC voltage ripple, THD of input current and unity power factor. [8] - [10] 
Circuit Topology
In Fig.1 which can be hysteresis controller or linear controller pulse PWM modulator, must respond fast enough to achieve sinusoidal current. BY using PWM generator the output of this comparison is applied to PWM generator as an input and in order to fire the switches. Switching frequency ( ) f s is another parameters that has effect on generate the fires by PWM generator and was determined in PWM generator's box. Next section is the review about Genetic algorithm.
Genetic Algorithm
Optimization is the process of trying to find the best solution to a problem that may have many possible solutions. Most problems involve many variables that interact based on given formulas and constraints. Genetic algorithm (GA) is a global search technique, modeled after the process of natural selection, which can be used to find near optimal solutions to highly nonlinear optimization problems; it was first introduced by J. H., Holland [4] . Unlike conventional search technique, GA starts with initial set of random solutions called population (P These elite individuals are passed to the next population. Children are then produced from the parents. Children are produced either by making random changes to a single parent-mutation or by combining the vector entries of a pair of parents-crossover. The value of crossover and mutation generally ranges between 0.7 to 0.9 and 0.01 to 0.03, respectively. In Fig. 3 GA optimization flowchart has been showed. In this figure population size is 100.and 30 new generations was created. In the next section the results of conventional control have been illustrate.
Proposed Method
One of the optimization methods which can be used to obtain the best results of the system is the Genetic Algorithm. In this article, four factors including ripple of the output voltage, harmonic of the input current, settling time and power factor are considered to be optimized by using the Genetic algorithm. For gaining the best results for the considered parameters above, four parameters including the switching frequency ( ) f s , k p , T and the value of the capacitor (C) have been varied in the simulink and the simulations have been done 50 times by using the Genetic algorithm. Applicability rang for four variable parameters have been shown in Table I . The input voltage of rectifier is 220 V, 50 Hz and the load parameters are L=10mH and R=200Ω.
By using this Algorithm the best result is showed in Table II : Table III shows Objectives' values depend on whole variables parameters and optimized parameters couldn't achieve without use the optimization method.
One of the 10 states with 50 In some systems the time that voltage arrives to the desire mount is so important so that we need to lose it. Fig. 6 shows THD of input current is 5.83% which its amount is acceptable and satisfactory but by using special way choose the best input parameters until get the optimum output and save energy and safe vehicle that one way is the Genetic Algorithm. The Genetic Algorithm will provide the best parameters for attaining optimal outputs. By using the parameters that obtain from the genetic Algorithm voltage ripple to 3.3V was decreased which is around 1% and settling time will increase to 0.1828s that it was shows in Fig. 7 . For this result input current, input current THD was illustrated in below: Fig. 9 shows that by using these parameters THD has been decreased.
Conclusion
In this paper, for obtaining DC voltage with minimum ripple, minimum harmonic of input current and maximum power factor a conventional scheme was proposed which is used MATLAB simulink and for optimizing desired outputs, the Genetic Algorithm was used. By using this intelligent algorithm those parameters were optimized in which the simulation results indicate obtained results by the Genetic Algorithm are so suitable.
